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IN THE CLAIMS: 

I . (Currently Amended) A bandwidth meter lor measuring the bandwidth of a 
spectrum of light emitted from a laser input to the bandwidth meter comprising: 

an optical btHrtM d ti i - mon i tor dispersive instrument co nfigured to disperse energy 
in the light emitted from the laser, Ihe dispersion converting the emitted light from a 
wavelength domain into a spatial domain or temporal domain based on th e wavelength 
distribution of the light energy from the laser prov i ding- a-l iml output rep F O fl oiitat i v e of a 




a detector configured to record a spatial variation or a temporal variation gQhg 
wavelength distrib u tion of the light energy, the detector further configured to provide an 
output signal bagedon the recorded spatial variation or temporal variation , wherein the 
output signal comprises a first spectrum width an d a second spectrum width: and 

an-aete4 a bandwidth calculation apparatus configured to calculat e an actual 
bandwidth parameter utilizing the first o utpu t spectrum width and the second output 
spectrum widt h as part of a multi variable equation employing predetermined calibration 
variables specific to the optical bandwidth mo nitor d ispersive instilment ; to calculat e m 

2. (original): The apparatus of claim I further comprising: 

the actual bandwidth parameter is a spectrum full width at some percent of the 

maximum within ihc full width of the spectrum of light emitted from the laser 

("PWXM"). 



3. (original): The apparatus of claim I, further comprising: 

the actual bandwidth parameter is a width between two points on the spectrum 

defining a content o f the spectrum enclosing some percentage of the energy of the full 

spectrum of the spect rum of light emitted from the laser ("EX"). 
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4. (Currently amended): The apparatus of claim I further comprising: 

Hie hnndw i dth monitor optical dispersive instalment is an etalon and the first 
output spectrum width is representative of at least one of a width of a fringe of an optical 
output of the etalon at FWXM or a width between two points on the spectrum enclosing 
some percentage of the energy of the full spectrum of light emitted from the laser 
("EX % ") and the second ewtfmlr spect rum width is representative of at least one of a 
second FWX"M or RX"\ where X*X" and XVX m . 

5. (Currently amended): The apparatus of claim 2 further comprising: 

the b and w idth monitor optical dispersive instrument is an etalon and the first 
trntptri: spectrum wid th is representative of at least one of a width of a fringe of tin optical 
output of the etalon at FWXM or a width between two points on the spectrum enclosing 
some percentage of the energy of the full spectrum of light emitted from the laser 
("EX*") and the second striata spectrum width is representative of at least one of a 
second FWX"M or KX"\ where X*X" and XVX"\ 

6. (Currently amended): The apparatus of claim 3 further comprising: 

the bandwidth monitor optical dispersive instrument is an etalon and the first 
output spectrum widt h is representative of at least one of a width of a fringe of an optical 
output of the etalon at FWXM or a width between two points on the spectrum enclosing 
some percentage of the energy of the full spectrum of light emitted from the laser 
("KX"') and the second o^^d spec t rum width is representative of at least one of a 
second FWX"M or KX M \ where XVX" and XVX"\ 

7. (Currently amended): The apparatus of claim 4, further comprising: 
the preeoiwptited predetermined calibration variables arc derived from a 

measurement of the value of the actual bandwidth parameter utilizing d (rusted standard, 
correlated to the occurrence of this first and second mt£fm* spectrum widths for a 
calibration spectrum, 
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8. (Current ly amended): The apparatus of claim 5, further comprising: 
the pfeeempuwal predetermined calibration variables are derived from u 

measurement of the value of the actual bandwidth parameter utilizing a trusted standard, 
correlated to the occurrence of the first and second output spectrum widths for a 
calibration spectrum, 

9. (Currently amended): The apparatus of claim 6, further comprising: 

the prueom pi+ied predetermined variables are derived from a measurement of the 
value of the actual bandwidth parameter utilizing a trusted standard, correlated to the 
occurrence of the first and second ettfotdf spectrum widths for a calibration spectrum. 

10- (Currently amended): The apparatus of claim 7, further comprising: 
the value of the actual bandwidth parameter is calculated from the equaliont 
o » t - HT)t>toi1oori i Ql BW parameter = K*wi + L*w 2 + M, 
where W| |j= 1| js the first measured output snectrum width representative of 

FWXM or EX' and w> is the second measured output spectrum width representative of 

FWX"M or EX"\ 

1 1 , (Currently amended): The apparatus of claim 8, further comprising: 
the value of Ihe actual bandwidth parameter is calculated from the equation? 
e s t i mated ooh i ot BW pn.ro.mot.er = K*wi + L*w 2 + M, 

where Wl [| ] | ]s the first: measured output spectrum w idth- rcpresentat ive of 
FWXM or EX' and w : is the second measured output spectrum width representative of 
FWX"Mor RX"\ 

1 2. (Current ly amended): The apparatus of claim 9, further comprising: 
the value of the actual bandwidth parameter is calculated from the equation? 
estimated BW parameter = K*wj * I ,*W2 + M, 

-where Wi [[=]] .is the first measured eutptH; spectrum width representative of 
FWXM or EX* and w> is the second measured etHfrnt spectrum width representative of 
FWX"Mor IJX"\ 
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Claims 13-24 Cancelled. 

25. {Currently amended): A photolithography light source comprising: 
a bandwidth meter for measuring the bandwidth of a spectrum of light emitted 
from a laser input to the bandwidth meter comprising: 

an optical bandwidth mon i tor dispersive instrument: configured to disperse 
energy in the lipht emitted from the laser, the dispersion converting the emitted 
light from a wavelength domain into a spatial domain or temporal domain based 
on the wavelength distribution of the light energy from the laser providing, a firm 



0 detector configured to record a spatial variation or a temporal variation 
of the wavelength distribution of ihejjght energy, the detector further configured 
to p rovide an output signal based on the recorded spatial variation or temporal 
variation, wherein the output signal comprises a first spectrum width and a second 
spectrum width: and 

u n uutuu l a bandwidth calculation apparatus configured to calculate an 
actual bandwidth parameter utilizing the first otftptt* spectrum width and the 
second output spectrum width as part of a multivariable equation employing 
predetermined calibration variables specific to the optical hmdwidih-moiHtfdP 
dispersive instrument , to calcula te an a c tua l hund widlh-para me te f. 

26. (original): The apparatus of claim 25 further comprising: 
the actual bandwidth parameter is a spectrum full widlh at some percent of the 
maximum within the full width of the spectrum of light emitted from the laser 





CFWXM"). 



27- (original): The apparatus of claim 25, further comprising: 



X 
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the actual handwidth parameter is a width between two points on the spectrum 
enclosing some percentage of the energy of the full spectrum of the spectrum of light 
emitted from the laser ("EX"). 

28. (Currently amended): The apparatus of cla im 25 further comprising: 

Llic bandw idth ..ffiaw4*H» optical dispersive instrument is an ctulon and the first. 
iHHfHH: spectrum width is representative of at least one of ei width of a fringe of an optical 
output of the elalon at FWXM or a width hetween two points on the spectrum enclosing 
some percentage of the energy of the Full spectrum of light emitted from the laser 
("liX"') and the second e*HptH; spectrum width is representative of at least one of a 
second FWX"M or lsX"\ where X*X" and XVX m . 

29. (Currently amended): The apparatus of claim 26 further comprising: 

the bandw i dth moH +tof optical dispersive instrument is an elalon and the first 
etttptHi spectrum width is representative of at least one of a width of a fringe of an optical 
output of the elalon at FWXM or a width between two points on t he spectrum enclosing 
some percentage of the energy of the full spectrum of light emitted from the laser 
("EX"') and the second tnrtput spectrum width is representative of at least one of a. 
second FWX"M or HX"\ where X*X" and XVX"\ 

30. (Currently amended); The apparatus of claim 27 further comprising: 
the bandw i dth mon i tor optical dispersive instrument, is an ctalon and the first 

ettfeptrt spectrum width is representat ive of at least one of a width of a fringe of an optical 
output of the etalon at FWXM or a width between two points on the spectrum enclosing 
some percentage of the energy of the full spectrum of light emitted from the laser 
CEX 1 ") and the second output spectrum width is representative of at least one of a 
second FWX"M or KX"\ where X*X 1> and X W\ 

3 1 . (Currently amended): The apparatus of claim 28, further comprising: 
the pr e compil e d predetermined calibration variables arc derived from a 

measurement of the value of the actual bandwidth parameter utilizing a trusted standard, 

<> 
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correlated to the occurrence of the firsi and second eitfcpittN spectrum widths for a 
calibration spectrum. 

32. (Currently amedned): The apparatus ofclaim 29, further comprising: 
the pr e oomput e d predetermined calibration variables are derived from a 

measurement of the value of the actual bandwidth parameter utilizing a trusted standard, 
correlated to the occurrence of the first and second outpute spectrum widths for a 
calibration spectrum. 

33. (Currently amended): The apparatus ofclaim 30, further comprising: 
the p r e oompuUMl predetermined calibration variables are derived from a 

measurement of the value of the actual bandwidth parameter utilizing a trusted standard, 
correlated to the occurrence of I he first and second outpu t spec! rum widihs for a 
calibration spectrum. 

34. (Currently amended): The apparatus ofclaim 3 1 , further comprising: 
the value of the actual bandwidth parameter is calculated from the equation* 
etilrHnttied BW ptirn met e r ~ K*W| r L*Wi H- 




where W| [|'=H is the first measured representative fltrtptf* spectrum width of 
FWXM or EX' and W2 is the second measured wtpat spectrum width representative of 
KWX'VM or GX"\ 

35. (Currently amended): The apparatus ofclaim 32, further comprising: 
the value of the actual bandwidth parameter is calculated from ihe equation* 
e stimat e d UVV parameter - K*W| + l,*W2 + M, 

where wj [[=]] js the first measured eutjwt spectrum width representative of 
FWXM or EX' and w;» is the second measured wtfmi spectrum width representative of 




FWX"M or RX 



36, (Currently amended): The apparatus ofclaim 33, further comprising: 
the value of the actual bandwidth parameter is calculated from the equation* 
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estimated BW pa ftH*hrter-= K*wi 4 L*w 2 + M, 

where W| [[=|| js the first measured output spectrum width representative of 
PWXM or MX" and w 2 is the second measured *Htjw* spectrum widlh representative of 
FWX"MorEX"\ 

Claims 37-48 cancelled. 

4<>, (Currently amended): A photolithography tool comprising: 
it laser light source comprising: 

a bandwidth meter for measuring the bandwidth of a spectrum of light emitted 
from a laser input to the bandwidth meter comprising; 

an optical b a ndw i dth monitor d ispersive instrument configur ed to disperse 
energy in the light emitted from the laser, the dispersion c onverting ihe emitted 
light from a wavelength domain into a spatial domain or temporal domain basqd 
on the wavelength distr ib ution of Ihe light energy from the laser pr ov i d i ng o fir st 

#v64fght-enH ttod from th e l nHWuut a second oL ^pu-t-repfe^e nltit ive ofci-aaeottd 
pttf h fftdte F wh i ch in mdiuu tivtHfr f the bandwidth O 'l-th o l i ght om i tt^d -l'-no n : i-tho losers 
and j 

a detector confipured to record a. spatial variation or a temporal variatio n 
of the wavelength distribution of the litrht encruv, the detecto r fa rther co nfigured 
to provide an output signal based on the re c orded spatial variation o r temporal 
variation, wherein the outnui signal comprises a first sp ectrum width and a second 
spectrum width; and 

ati-aetuctl a bandwidth calculation apparatus coirllgurcd to calculate an 
actual bandwidth parameter utilizing the first tHriptt* spectrum width and the 
second aulfmt spectrum widlh as part of a multivariable equation employing 
predetermined calibration variables specific to the optical band w i dth moll is 
dispersive inMtrun icnirt o calcu l at e u n-aektal- bandwidlh pu mmetftH. 

50, (original): The apparatus of claim 4° further comprising: 

II 
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the actual bandwidth parameter is a spectrum full width at some percent of the 
maximum within the full width of the spectrum of light emitted from Ihe laser 
("FWXM"). 

5 1 . (original); The apparatus of claim 49, further comprising: 

the actual bandwidth parameter is a width between two points on the spectrum 
enclosing some percentage of the energy of the lull spectrum of the spectrum of light 
emitted from the laser ("EX"). 

52. (Currently amended): The apparatus of claim 49 further comprising: 

lh c hnnrlwuKh moni l or optical disnersive instrument is an etalon and the first 
et-rfpM* spectrum width is representative ofat least one of a width of a fringe of an optical 
output of the etalon at FWXM or a width between two points on the spectrum enclosing 
some percentage of the energy of the full spectrum of light emitted from the laser 
("EX'") and the second <wfefnrt spectrum width is representative ofat least one of a 
second PWX"M or KX"\ where X*X" and X'*X"\ 

53. (Currently amended): The apparatus of claim 50 further comprising: 

the ban dw i dth mom -tof optical dispersive instrument is an etalon and the first 
output spectrum width is representative ofat least one of a width of a fringe of an optical 
output of the etalon at FWXM or a width between two points on ihe spectrum enclosing 
some percentage of the energy of the full spectrum of light emitted from the laser 
("£X"*) and the second mnpui spectrum width is representative ofat least one of a 
second KWX f, M or EX*", where X*X" and XVX"\ 

54. (Currently amended): The apparatus of claim 5 1 further comprising: 
the t^ndwi£U4^memtw oj2tj&l l dispersive instrument is an etalon and the llrsl 

outpu t; spectrum width is representative ofat least one of a width of a fringe of an optical 
output of the etalon at FWXM or a width between two points on the spectrum enclosing 
some percentage of the energy of the full spectrum of light emitted from t he laser 

12 
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("EX'") and the second outpu t spectrum width is representative of at least one of a 
second FWX"M or tiX f ", where X*X" and XVX"\ 

55, (Currently amended): The apparatus of claim 52, further comprising: 
the praonmp iried predetermined calibration variables arc derived from a 

measurement of the value of the actual bandwidth parameter utilizing a trusted standard, 
correlated to the occurrence of the first and second outputs spectrum widths for u 
calibration spectrum, 

56. (Current ly amended): The apparatus of claim 53, further comprising: 
the prooomput ed predetermined calibration variables are derived from a 

measurement of the value of the actual bandwidth parameter utilizing a trusted standard, 
correlated lu the occurrence of the first and second eutputa spectrum widths for a 
calibration spectrum. 

57. (Currently amended): The apparatus of claim 54, further comprising: 
the pf^emptfted predetermined calibration variables are derived from a 

measurement of the value of the actual bandwidth parameter utilizing a trusted standard, 
correlated to the occurrence of the first and second outputs spectrum widths for a 
Calibration spectrum. 

58, (Currently amended): The apparatus of claim 55, further comprising: 
the value of the actual bandwidth parameter is calculated from the equation* 
est i mated BW -pajwnetor^ K*W! * L*wi+ M, 

where w,. | [ J] the first measured output spectrum widt h representative of FWXM 
or EX* and w* is the second measured uutptH> spectrum width representative of FWX"M 



or EX 



59. (Currently amended): The apparatus of claim 56, further comprising: 
the value of the actual bandwidth parameter is calculated from the equation* 
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where w, [[=]] the first measured spectrum width representative of FWXM 

or EX* and w 2 is the second measured onffttrt spectrum width represenlnti ve of FWX"M 
or EX"\ 



60, (Currently amended): The apparatus of claim 57, ftirlher comprising: 
the value of the actual bandwidth parameter is calculated from the equation* 
estim at e d B W parameter ~ K*w! I L*w 2 -I- M, 

where w, | | | | the first measured atrtput spectrum width representative of FWXM 
or IiX* and w 2 is the second measured e<^mrt spectrum width representative of FWX"M 
or BX"\ 

Claims 61-72 (cancelled) 



73. (Currently amended): A bandwidth meter for measuring the bandwidth of a 
spectrum of light emitted from a laser input to the bandwidth meter comprising: 

an optical bund w i d tt v- me n i to ring eh spe rs i ye means configured to disperse energy 
in, the light emitted from the laser, the dispersion converting the em i tted light from a 
wavelength domain into a spatia l d omain or temporal domain based on the wavelength 
distribution of the Jjght energy from the laser for pr ovi ding a fttt fr€Hriftrt 





detector means configured t o record a snatial variation or a temporal variation o f 
the wavelength distribution of the light energy, the d e tector further configured to provide 
an output signal based on the recorded spatial variat i on or temporal variation , wh erein the 
output s i gnal comprises a f i rst spectrum width and a second spectrum width; qnd 

an-aGtattl bandwidth calculation means, configured to calculate an actual 
bandwidth parameter utilizing the first ettfmrt sped r um width and the second output 
spectrum width as part of a nm Invariable equation employing predetermined calibration 
variables specific to the optical bandwidth m srtttopmg dispersive means-fe' T ualoulal i ng 
flf^atft ual bandwidt h-pa m mete*. 
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74. (original): The apparatus of claim 73 further comprising: 

the actual bandwidth parameter is a spectrum full width at some percent of the 
maximum within the full width of the spectrum of light emitted from the laser 
rPWXNT). 

75. (original): Tho apparatus of claim 73, further comprising: 

the actual bandwidth parameter is a width between two points on the spectrum 
enclosing some percentage of the energy of the full spectrum of the spectrum of light 
emitted from the laser ("HX"). 

76. (Currently amended): The apparatus of claim 73 further comprising: 
the bandwidth monitori ng ogticaj dispersive means is an eta Ion and the first 

output spectrum width is representative of at least one of a width of a fringe of an optical 
output of the etalon at FWXM or a width between two points on the spectrum enclosing 
some percentage of the energy of the full spectrum of light emitted from the laser 
(".EX"") and the second output spectrum width is representative of at least one of a 
second FWX n M or RX'*\ where X*X" and XVX"\ 

77. (Currently amended): The apparatus of claim 74 further comprising: 
the btHidwidili-monikwvg optical dispersive means is an 'etalon and the first 

eutptrt; spectrum width is representative of at least one of a widlh of a fringe of an optical 
output of the etalon at FWXM or a width between two points on the spectrum enclosing 
some percentage of the energy of the full spectrum of light emitted from (he laser 
("EX*") and the second output- spectrum width is representative of at least one of a 
second PWX"M or EX"\ where X*X" and XVX"\ 

78. (Currently amended): The apparatus of claim 77 further comprising; 
the bundwidth rn eaitor-ing optica l dispersive means is an etalon and the first 

etttfttrt- spectrum width is representative of at least one of a widlh of n fringe of an optical 
output of the etalon at FWXM or a width between two points on the spectrum enclosing 
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some percentage of ihe energy of Hie full spectrum of light emitted from the laser 
("EX*") and the second ettipuk spectrum width is representative of at least one of a 
second FWX"M or HX"\ where X*X" and XVX"\ 

79. (Currently amended): The apparatus of claim 76, further comprising: 
the prooomputod predetermined calibration variables are derived from a 

measurement of the value of the actual bandwidth parameter ulilizing a trusted standard, 
correlated lo the occurrence of the first and second outputs spectrum widths for a 
calibration spectrum, 

80. (Currently amended): The apparatus of claim 77, further comprising: 
the pr e oomp i+tod predetermined calibration variables tire derived from a 

measurement of the value of the actual bandwidth parameter ul ilizing a trusted standard, 
correlated to the occurrence of the first and second eMtptH* spectrum widths for a 
calibration spectrum. 

SI . (Currently amended): The apparatus of claim 78, further comprising: 
the preodtriptited predetermined calibration variables are derived from a 
measurement of the value of the actual bandwidth parameter utilizing a trusted standard, 
correlated to the occurrence of the first and second otrtpiriB- spectrum widths Tor a 
calibration spectrum. 

82. (Currently amended): The apparatus of claim 79, further comprising: 
the value of the actual bandwidth parameter is calculated from the equation* 
es t i m m le d a ot u a l-BAA^pftpaiwetei*— K*W| + L*wj + M, 

where W| |"[ - | | js the first measured output- spectr um width representative of 
FWXM or EX' and w 2 is the second measured output spectrum width representative of 
FWX"M orliX ,, \ 

83. (Currently amended): The apparatus of claim 80, further comprising: 
the value of the actual bandwidth parameter is calculated from the equation* 
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e st i mated actua l BW parameter — K*Wj t L*w 2 t M, 

where Wi [[ Jj the first measured t-mEpt+ir spectrum width representative of FWXM 
or EX' and w 2 is the second measured output spectrum width representative of FWX"M 
or BX"\ 

84. (Currently amended): The apparatus of claim 8 1 , further comprising: 
the value of the actual bandwidth parameter is calculated from the equation* 
e »ii i mutod MW parameter ■■ = ■ K*W| I L*w 2 * M, 

where W| [["]] the first measured ettfotrf spectrum width representative of FWXM 
or EX' and w 2 is the second measured otttptHi spectrum width representative of FWX"M 
or EX* 1 *, 

Claims 85-% cancelled. 

97. (Currently amended): A photolithography light source comprising: 
a bandwidth meter means for measuring the bandwidth of a spectrum of light 
emitted from a laser input to the bandwidth meter means comprising: 

an optical band widtl v ffl erotofiflg dispersive instrument means configured 
to disperse energy m the light emitted from the laser, the dispersion converting the 
emitted light from a wave-len gth domain into a spatial domain or temporal domain 
based on the wavelength distribution of the light energy from the laser m e ans for 

t-he-bandwidlh-e^khe light e mitt e d from the laser a sooon d^niptt t r oproaon tfrfcive-ftf 
a-seoond-f»amme t fe r which in i ndioativc of the bandwid l4vifr^ 

detector means configured to record a spatial v ariation or a icmporal 
variation of the wavelen gth distribution of the light energy, the detector further 
configured lo provide a n ou tput, si gnal based on the recorded spatial variation or 
temporal variation, wherein ihc .output signal comprises a first snectrum width and 
a second spectrum width: and 
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Q» - flo i*tftl a bandwidth calculation means configured to calculate an a&faiaJ 
bandwidth parameter utilizing the first wfotrt: spectrum width and the second 
etHfm* spec t iTi m wid th as part of a multivariate equation employing 
predetermined calibration variables specific to the optical l^idwkltfH^HitaH 
dispersive instrument means , to onlou l nlo an nouinl bandw i dth pnro.mel.or . 

98. (original): The apparatus of claim 97 further comprising: 

the actual bandwidth parameter is a. spectrum full width at some percent of the 
maximum within the full width of the spectrum of light emitted from the laser 
("FWXM"). 

99. (original): The apparatus of claim 97, further comprising: 

the actual bandwidth parameter is a width between two points on the spectrum 
enclosing some percentage of the energy of the full spectrum of the spectrum of light 
emitted from the laser ("EX"), 

100. (Currently amended): The apparatus of claim 97 further comprising: 

the bandw i dth monitoring o ptical dispersive instrument means is an etalon and the 
first: output spectrum width is representative of at least one of a width ofa fringe of an 
optical output of the cralon at FWXM or a width between two points on the spectrum 
enclosing some percentage of the energy of the full spectrum of light emitted from the 
laser ("EX'") and the second etk-ptft; spectrum width is representative of at least one ofa 
second FWX"M or RX"\ where X*X" and XVX"\ 

10 L (Currently amended): The apparatus of claim 9S further comprising: 
the biiinlw4i4tlv^^>^k^mtvg optical dispersive instrument means is an etalon and the 
first ettfpu* spectrum width is representative of at least one ofa width ofa fringe of an 
optical output of the etalon at fWXM or a width between two poinls on the spectrum 
enclosing some percentage of the energy of the full sped rum of light emitted from the 
laser ("EX"') and the second output spectrum width is representative of at least one ofa 
second FWX"M or r«X"\ where X*X" and XVX"\ 
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first ettfcHrt specirum width is representative of at least one of a width of a fringe of an 
optical output of the eta Ion at FWXM or a width between two points on the spectrum 
enclosing some percentage of the energy of the lull spectrum of light emitted from the 
laser ("EX'") and the second frtrtftt* spectrum width is representative of al least one of a 
second FWX"M or EX"\ where X*X" and X VX"\ 

103. (Currently amended): The apparatus of claim 100, further comprising; 
the pr e oomputod predetermined calibration variables are derived from a 

measurement of the value of the actual bandwidth parameter utilizing a (rusted standard, 
correlated to the occurrence of the first and second mrtpnt spec! rum widths for a 
calibration spectrum, 

1 04. (Currently amended): The apparatus of claim 1 0 1 , further comprising: 
the pr e oomputod predetermined calibration variables arc derived from a 

measurement of the value of the actual bandwidth parameter utilizing a trusted standard, 
correlated to the occurrence of the first and second ontrpui spectmni widths for a 
calibration spectrum. 

105. (Currently amended): The apparatus of claim 102, further comprising: 
the pr c oomput e d predetermined calibration variables are derived from a 

measurement of the value of the actual bandwidth parameter utilizing a trusted standard, 
correlated to the occurrence of the first and second mtfptrt spectrum widt hs for a 
calibration spectrum. 

106. (Currently amended): The apparatus of claim 103, further comprising: 
the value of the actual bandwidth parameter is calculated from the equal iom- 
estim^ted-BAV-^^ar a m e t e r = K*W| + l.*Wj + M, 
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where wi [[ || ]s the first measured twrtwfc spectrum width represmilaUvc of 
TWXM or EX* und Wj is the second measured wrtmHr spectrum width representative of 
rWX^M or EX'". 

107. (Currently amended); The apparat us of claim 104, further comprising: 
the value of the actual bandwidth parameter is calculated from Ihe equation* 
s tUimulod BW - p aram e t e r " K*w ( i L*w 2 + M, 

where W| [[-J] is the first measured etrtptrt spectmni width reprcsonlative of 
FWXM or EX* and w 2 is Ihe second measured fru-tpat: spectrum width representative of 
FWX"M orHX"\ 

108. (Currently amended): The apparatus of c laim 105, further comprising: 
the value of the actual bandwidth parameter is calculated From the equation* 
eal-ifflfl t e d ttW parameter - K*wi + L*w 2 + M, 




FWX"M or EX"\ 

Claims 100-120 (Cancelled). 

121. (Currently amended); A photolithography tool comprising: 
a laser light source comprising: 

a bandwidth meter means for measuring the band width of a spectrum of light 
emitted from a laser input to the bandwidth meter means comprising; 

an optical 4fmm^dtli-n*orH±om>g dispersive instrument menu s configured 
to disperse energy in the l ight emitted from ihe laser , the disp ersion converting the 
emitted tight from a wavelength d omain into a spatial domain or temporal domain 
based on the wavelength distribution of the l ight energy from the laser means-fop 
providing a first output rcpro flemfl^iv^f-th-fiffii-|wpt imeter wh i ch is ind t on tive-e-f 
44^-bftf>dwidlh- i>f the light omitted from Iho l aser^iiifcki^wi^l-w^wt 
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•li gh t e mitted fron* tf ie- k i sw; and. 

detector means configured to record a spatial variation or a temporal 
variation of the wavelength dist ribution of the light energy, the detector further 
configured to provide an output signal based on Ihe recorded spatial variation or 
temporal varia tion, wherein the output signal comprises a first spectrum width and 
a second spectrum width: and 

un ootua * a bandwidth calculation means cunfieured to calculate an actual 
bandwidth parameter utilizing the first mriwrt spectrum width and the second 
frtrtptrt spectrum width us part of a multivariablc equation employing 
predetermined calibration variables specific to this optical bandw i dth monitor 
dispersive instrument means , to calcu l ate tin ao toiri-btmd w -i dth parameter . 

122. (original): The apparatus of claim 121 further comprising: 

the actual bandwidth parameter is a spectrum full width at some percent of the 

maximum within the full width of the spectrum of light emitted from the laser 

("FWXM"). 

I 23, (original): The apparatus of claim 121, further comprising: 

the actual bandwidth parameter is a width between two points on the spectrum 

enclosing some percentage of the energy of the full spectrum of the spectrum of light 

emitted from the laser ("EX"). 

I 24. (Currently amended): The apparatus of claim 121 further comprising: 
the ba n el width mo n i to ri-ng optical d i s pe is i ve i n s tru m e n t means is an elalon and the 
first fruJ^t spectru m width is representative, of ai least one of a width of a fringe of an 
optical output of the elalon at FWXM or a width between two points on the spectrum 
enclosing some percentage of the energy of the full spectrum of light emitted from the 
laser ("EX"') and the second output spectrum width is representative of at least one of a 
second FWX"M or KX"\ where X*X" and XVX"\ 
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1 25. (Currently amended): The apparatus of claim 1 22 further comprising: 

the feattdwfcltfH iionitor i ng optical dis persive instrument moans is an elalon and (he 
first output spectrum width is representative of at least one of a width of h fringe of an 
optical output of the elalon at FWXM or a width between two points on the spectrum 
enclosing some percentage of the energy of the full spectrum of light emitted from the 
laser ("EX'") and the second etrtmd- spectrum width is representative of at least one of a 
second KWX"M or EX"\ where X*X" and XVX"\ 

126. (Currently amended): The apparatus of claim 123 further comprising: 

the bftttdwidtliH ii t m i tor i np optical dispersive instrument means is an eta Ion and the 
first output spectrum width is representative of at least one of a width of a fringe of an 
optical output of the elalon at l-'WXM or a width between two points on the spectrum 
enclosing some percentage of the energy of the lull spectrum of light emitted from the 
laser ("EX"') and the second frikfmt: spectrum width is representative of at least one of a 
second FWX"M or [iX"\ where X*X" and X f *X"\ 

127. (Currently amended): The apparatus of claim 1 24, further comprising: 
the preooni puled predetermined calibration variables arc derived from a 

measurement of the value of the actual bandwidth parameter utilizing a trusted standard, 
correlated to the occurrence of the first and second outputs sp e c trum widths for a 
calibration spectrum. 

I 28, (Currently amended): The apparatus ofclaim I 25, further comprising: 
the pr e eompt t tcd predetermined calibration variables are derived from a 
measurement of the value of the actual bandwidth parameter utilizing a trusted standard, 
correlated Ihe occurrence of the first and second outputs spect rum widths for a 
calibration spectrum. 

I 20. (Currently amended): The apparatus of claim 1 26, further comprising: 
the pr e oomputod predetermined calibration variables are derived from a 
measurement of the value of the actual bandwidth parameter utilizing a trusted standard, 

22 

PAGE 25/50 • RCVD AT 6/612007 7:27:31 PM [Eastern Daylight Time] * SVR:USPTO-EFXRF-2/9 * DNIS:2738300 1 CSID:858 385 6025 1 DURATION (mm-ss}:12-36 



JUN-06-2007 15:14 From: 



858 385 6025 



To : USPTO 



P.26'50 



USSN I0/7K9,328 
Ally. I tackel No. 2003-0 1 07-0 1 

correlated to the occurrence of the first and second outputs spectrum widths for a 
calibration spectrum. 

130. (Currently amended): The apparatus of claim 127, further comprising: 
the value of the actual bandwidth parameter is calculated from the equation* 
estima ted BW parameter = K.*wi + L*w 2 + M, 

where w, is first measured out-put spectrum width representaiive ofFWXM 
or EX' and w z is the second measured *"*p"* spectrum width representative of FWX"M 
nrGX'". 

131. (Currently amended): The apparatus of claim 128. farther comprising: 
the value of the actual bandwidth parameter is calculated from the equal inn* 
estimated BW pm- umetef^ K*w ( i L*w_. i M, 

where Wi [[-JJ is the first measured output spectrum width representaiive of 
F WXM or FX' and w 2 is the second measured output sncotrum width representaiive of 
FWX"M or EX'". 

1 32. (Currently amended): The apparatus of claim 1 39, further comprising: 
the value of the actual bandwidth parameter is calculated from the equation* 
esti mated BW param e i w- K*wi + L*w 2 + M, 

where wi [[=H is the first measured output sjw^ijrLwjdih representative of 
FWXM or EX' and w 2 is the second measured output spe ctrum widt h, representaiive of 
FWX"M or EX'". 

Claims 133-144 (Cancelled) 

1 45. (Currently amended): A method for measuring the bandwidth of a spectrum 
of light emitted from a laser input to the bandwidth meter comprising: 

utilizing an optical l^lwidtlHwwmtef dispersive instrument configured lo 
disperse energy in the lioht emitted from the laser, conve rt inp the emitted light from a 
wavelength domain i nto a spatial domain or t emporal domain based on the wavelength 
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distribution ofthe Lig ht ener gy from the laser , iwwvitHft^HtolrWtf^f ©pwoowativa «t« 
flint pummotcr •■vhioh in ii 1 flii^fr^- tl "*- bt ^ l widlh rt«t»»^4e4^m4h»4uaef 
and a oeoon d- output raproawfat i v u uta ooon nd puromo t or wh ioM»H«tioolivo of tho 
b uu d w i dth of tho l ight u inilt wd from tho laser; andr 

rccoidi mj a SCMial iariatiaa 31 a Lmg ia l v ar iati on o f the wavelength distribution 
of the liaht energy : 

providin g an outoul signju based on the recorded spatial variation or jemcaal 
variation, whgrein the outmit signal comprises a jlrs J spectrum width and a second 

spectrum width: and 

tft-ftH-twt u ol bandw i dth oultw l ation apparatus aajcj^ajjnp an uutual bandwidth 
parameter utilizing the first output s pectrum width and the second artptrt spectrum widih 
as part of a multivariate linear equation employing predetermined calibration variables 
specific to the optical bandw i dth mot if djsnersjye iivstriMi^nL^al^^^Btt-wt^- 



1 46. (Currently amended); A bandwidth meter for measuring the bandwidth of a 
spectrum of light emitted from a narrow band light source input to the bandwidth meter 
comprising: 

an optical hwdw4dth^wortHwF dispersive instr u ment conlmurcd 1o disperse cnei RY 
in the light emitted from the laser, the dispersion converting the fin it ted light from a, 
wavelength domain into a Sfjatiaj domain o r temporal domain based on the wavelength 
d istribution o f the light energy from jhejaser piwid+ng-fl4iftH*Hrtpi^^ 

th^HHdwWth^he4«g>^i nUlcd from the l ighl onm- nm-and? 

n daectgl c^Mifi gurcd to record a spatial variation or a temporal variation of [he 
wavelength d jslnbjttjon of the [ight energy, t h f dctgotoi further c onfiKurcd |o proyideaii 
output sicnal based on the recorded soalial var iation or temporal variation,,,wheicin th 
output siguaJ comprises a first anectrum width and a. second sixxlrum^vidlhiand 



ie 
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hfi noluul a bandwidth calculation apparatus configured to ctylc i ihne an afitUflJ 
hsndwidUi parameter utilizing the first etrtpu* spectrum width and the second eutptrt 
spectrum width as part of a multivariate equation employing predetermined calibration 
variables specific to the optical toi dw i dlh monito r dispersive inwtnimenlr te-aakwrfiitfrw 
aetw t i l bandwi dt h partimotor . 

147. (original): The apparatus of claim 146 further comprising: 

the actual bandwidth parameter is a spectrum full width at some percent of the 
maximum within the full width or the spectrum of light emitted from the light source 
("FWXJVT). 

148. (original): The apparatus of claim 1 46, further comprising: 

the actual bandwidth parameter is a width belween two points on the spectrum 
defining a content of the spectrum enclosing some percentage of the energy of the full 
spectrum of the spectrum of light emitted from the light source ("EX"). 

149. (Currently amended): The apparatus of claim 146 further comprising: 
mc bftH^w^dth-H^w+t^p optical dispersive instrument is an elalon and the first 

output spectrum width is representative of at least one of a width of a fringe of an optical 
output of the ctalon at FWXM or a width belween two points on the spectrum enclosing 
some percentage of the energy of the full spectrum of light emitted from the light source 
("EX"') and the second output spectrum width is representative of at least one of a 
second FWX"M or liX"\ where X*X" and XVX"\ 

150. (Currently amended): The apparatus of claim 147 further comprising: 
the bHHd^kH4M*HMnit©i» nptirnl dispersive instrument is an elalon and the first 

mdfwrt spectrum width is representative of at least one of a width of a fringe of an optical 
output of the elalon at FWXM or a width between two points on the spectrum enclosing 
some percentage of the energy of the full spectrum of light emitted from the light source 
("EX"') and the second output spectrum width is representative of at leasl one of a 
second FWX"M or EX"', where X*X" and XVX"'. 
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151. (Currently amended): The apparatus or claim 148 further comprising: 
the bftmtwk tth wftfttef npHcal dispers ive instrument is an elalon and the firs! 

artpat fflaetDUD wid th is representative of at least one of a width of a fringe of an optical 
output of the ctalon at FWXM or u width between two points on the spectrum enclosing 
some percentage of the energy of the full spectrum of light entitled from the light source 
C'KX"*) and the second output spectrum width is representative of at leust one of a 
second FWX"M or KX"\ where X*X" and XVX"\ 

152. (Currently amended): The apparatus of claim 140, further comprising: 
H 1C f^^mpW nredeiermined calibration variables are derived from a 

measurement of the value of the actual bandwidth parameter utilizing a trusted standard, 
correlated to the occurrence of the first and second output* spectrum widths for a 
calibration spectrum. 

1 53. (Currently amended): The apparatus of claim 1 50, further comprising: 
the pfeeamputeu predetermined calibration variables are derived from a 

measurement of the value of the actual bandwidth parameter utilizing a trusted standard, 
correlated to the occurrence of the first and second outputs spectrum widths for a 
calibration spectrum. 

1 54. (Currently amended): The apparatus of claim 151, further comprising: 
mc pft>oei-nf>tri«4 predetermined calibration variables are derived from a 

measurement of the value of the actual bandwidth parameter utilizing a trusted standard, 
correlated to the occurrence of the. first and second output* spectrum widths for a 
calibration spectrum. 

1 55. (Currently amended): The apparatus of claim 1 52, further comprising: 
the value of the actual bandwidth parameter is calculated from the equation* 
estima tes UW paramete r K*wi + L*w 2 + M, 
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where W| [[ jj js the first measured eu+pufc spe ctrum width representative of 
FWXM or BX' und W2 is the second measured eHfotrt spectrum width representative of 
FWX"M or EX"\ 

156. (Currently amended): The apparatus of claim 153, further comprising: 
the value of the actual bandwidth parameter is calculated from the equation* 
estima ted BW param e t e r = K*wi + L*w 2 + M, 




where W[ | [ JJ is the first measured output spectrum width representative of 
FWXM or EX' and w : is the second measured emtfrutr spec t rum wid th representative of 
FWX"MorEX"\ 

157. (Currently amended): The apparatus of claim 154, further comprising: 
the value of the ac tual bandwidth parameter is calculated from the equal ion* 
out i mated BW param e t e r = K*wi + L*wj + M, 

where W| [[=]] is the first measured etrfpttf spectrum width representative of 
FWXM or EX' and Wj is the second measured output - spectrum width representative of 
KWX M M or I2X"\ 

I 58. (Currently amended): A bandwidth meter comprising: 

an optically dispersive instrument, dispersing the energy comprising the output of 
an light source into a spatial or temporal domain according to the wavelength distribution 
of the energy of the light source; 

a detector, recording, respectively, the spatial or temporal variation of wavelength 
distribution of the energy and providing an output signal based upon the recorded spatial 
or temporal variation; 

a first calculation apparatus [|,J| configured to ouloulHiinp calculate the width of 
the wavelength distribution of the energy, respectively, in the space or lime domain, 
based upon, respectively* the spatial or temporal variation of the wavelength distribution 
o f th e energy re co rcl ed b y the d e tec to r, a n d the Mrs t ca I c u I a Li a n a rrpara ( u s further 
confi gured to conv e rting convert , respectively, the spatial or temporal distribution into 
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the wavelength domain according to the optical properties of the dispersive instrument; 
and 

a second calculation »p P ^nh^|T,||conll t .i.rcd tutrtifeinft ulilksat least one width 
of the wavelength distribution of the energy in the wavelength domain, calculated by the 
first calculation apparatus, by second eolation apparatus eonfiwuredjo applywg the at 
least one width as un argument of a mullivariable equation having predetermined 
calibration variables specific to the optical source, the optically dispei-sive instrument, the 
detector, and the at least one width taken as an argument. 

159. (original): The apparatus of claim 158 further comprising: 

the first calculation apparatus and the second calculation apparatus are the same 
calculation apparatus. 

160. (original ): The apparatus of claim 158 further comprising: 

the at least, one width is at least two widths selecled from the group comprising a 
spectrum full width at some percent of the maximum within the full width of the 
spectrum of light emitted from the light source ("FWXM") and ("FWX'M"), and a width 
between two points on the spectrum defining a content of the spectrum enclosing some 
percentage of the energy of the full spectrum of the spectrum of light emitted from the 
light source ("EX" ") and ("EX"' "), where X*X' and X'VX"'. 

161. (original): The apparatus of claim 150 further comprising: 

the at least one width is at least two widths selected from the group comprising a 
spectrum full width at some percent of the maximum within the full width of the 
spectrum of light emitted from the light source ("PWXM") and ("FWX'M"), and a width 
between two points on the spectrum defining a content of the spectrum enclosing some 
percentage of the energy of the full spectrum of the spectrum of light emitted from the 
light source ("EX" ") or ("EX ), where X*X' and X"*X"\ 

162. (original): The apparatus of claim 158 further comprising: 
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wherein the multivariate equation is evaluated to calculate an actual bandwidth 
parameter descriptive of the spectral distribution of the energy outpul by the lighi source 
selected from the group FWX*M, BX**. 

163. (original): The apparatus of claim 1 5*) further comprising: 

wherein the mtiltivariable equation is evaluated to calculate an actual bandwidth 
parameter descriptive of the spectral distribution of the energy output by the light source 
selected from the group FWX*M, KX**. 

164. (original): The apparatus of claim 160 further comprising: 

wherein the multivariate equation is evaluated to calculate an actual bandwidth 
parameter descriptive of the spectral distribution ol'lhc energy output by the light source 
selected from the group PWX'M, EX**, wherein X* may equal either X or X' and X** 
may equal either X" orX"*. 

165. (previously amended): The apparatus of claim 158 further comprising: 
wherein the multivariable equation is evaluated to calculate an actual bandwidth 

parameter descriptive of the spectral distribution of the energy output by the light source 
selected from the. group FWX*M, BX**, wherein X* may equal either X or X' and X** 
may equal either X" or X"'. 



0 



20 

PAGE 32/50 1 RCVD AT 6/6/2007 7:27:31 PM [Eastern Daylight Time] * SVR:USPTO-EFXRF-2/9 » DNIS:2738300 * CSID:858 385 6025 « DURATION (mm-ss):12-36 



